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< 

00 



rs 



© The present invention is directed to the cleaning 
of an ion implantation apparatus. The ion implanta- 
tion apparatus of the present invention comprises a 
sample holder (21) and a gauge (23) acting as a 
passageway of an ion beam running toward a sam- 
ple held by the sample holder. The gauge is pro- 
vided with a gas inlet port (25) for introducing a 
reactive gas into the ion beam passageway. The 
reactive gas collides against the ion beam within the 
ion beam passageway so as to be ionized. The 
ionized reactive permits removing a stain attached to 
the ion implantation apparatus. If the ion implantation 
apparatus further comprises a bias source (26) for 
applying voltage of a desired polarity to the gauge, 
the cleaning can be performed more efficiently. 
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The present invention relates to an ion im- 
plantation apparatus and a method of cleaning the 
apparatus. 

It is widely known to the art that an ion im- 
plantation apparatus is used in the manufacturing 
process of a semiconductor device. Fig. 1 is a 
cross sectional view showing the gist portion of an 
ion implantation apparatus. The drawing of Fig. 1 
shows a wafer 11, an ion beam 12, a Faraday 
gauge 13, a stain 14 and a wafer holder 15. 

In many cases, a patterned resist is attached to 
the wafer 1 1 in the ion implantation treatment using 
the apparatus shown in Fig. 1 . As a result, sputter- 
ing of the resist accompanies the irradiation of the 
wafer 1 1 with the ion beam 1 2, with the result that 
the stain 14 is attached to the Faraday gauge 13 
within the ion implantation apparatus. What should 
also be noted is that the stain 14 is charged with 
ions, with the result that insulation breakdown tends 
to take place in the stain 14. Since the insulation 
breakdown adversely affects the wafer 11, it is 
necessary to remove the stain 14. 

In order to remove the stain 14 in the conven- 
tional apparatus, however, it was necessary to dis- 
mantle the apparatus and to manually remove the 
stain 14 by means of, for example, mechanical 
polishing. 

An object of the present invention is to provide 
an ion implantation apparatus which permits auto- 
matically cleaning the inner portion without dif- 
ficulty and to provide a cleaning method of the ion 
implantation apparatus. 

According to the present invention, there is 
provided an ion implantation apparatus, comprising 
a sample holder and a gauge acting as a passage- 
way of an ion beam running toward the sample, 
said gauge being provided with a gas inlet port for 
introducing a reactive gas into the ion beam pas- 
sageway. 

The present invention also provides a method 
of cleaning an ion beam implantation apparatus, in 
which a reactive gas is introduced into an ion beam 
passageway during the ion beam irradiation so as 
to achieve collision between the ion beam and the 
reactive gas and, thus, to ionize the reactive gas, 
the ionized reactive gas serving to remove the stain 
attached to the ion implantation apparatus. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a cross sectional view schematically 
showing a conventional ion implantation appara- 
tus; 

Fig. 2 is an oblique view schematically showing 
an ion implantation apparatus according to one 
embodiment of the present invention; and 
Fig. 3 is a cross sectional view schematically 



showing the ion implantation apparatus shown in 
Fig. 2. 

Figs. 2 and 3 collectively show an ion implanta- 
tion apparatus according to one embodiment of the 

5 present invention. As shown in the drawings, the 
apparatus comprises a wafer holder 21 holding a 
wafer 22. A Faraday gauge 23 is disposed in the 
vicinity of the wafer 22. An ion beam, e.g., an 
argon ion beam Ar* 24, runs through the Faraday 

70 gauge 23 so as to strike the wafer 22. The Faraday 
gauge 23 is provided with a gas inlet port 25 for 
introducing a reactive gas, e.g., an oxygen gas 
(O2), into the argon ion beam passageway formed 
within the Faraday gauge 23. As shown in Fig. 2, a 

75 gas inlet pipe 28 is connected at one end to the 
gas inlet port 25. The other end of the pipe 28 is 
connected to, for example, a gas bottle (not 
shown). Further, a bias source 26 for applying a 
negative bias is connected to the Faraday gauge 

20 23, as shown in Fig. 3. 

As described above, the Faraday gauge 23 is 
provided with the gas inlet port 25, making it possi- 
ble to introduce an oxygen gas through the gas 
inlet port 25 into the argon ion beam passageway 

25 formed within the Faraday gauge 23. The oxygen 
gas introduction produces a prominent effect. Spe- 
cifically, a stain 27 attached to the Faraday gauge 
23 consists mainly of carbon. On the other hand, 
the reactive gas, e.g., oxygen gas or fluorine gas, 

30 introduced into the ion beam passageway is ion- 
ized by the beam 24. What should be noted is that 
the resultant oxygen ions 0* or fluorine ions F* 
readily react with the carbon contained in the stain 
27. In addition, the reaction product, e.g., carbon 

35 monoxide, is volatile, making it possible to readily 
discharge the reaction product by means of, for 
example, a vacuum pump. It follows that the stain 
27 can be automatically removed without disman- 
tling the apparatus. It should be noted that, if the 

40 Faraday gauge 23 is connected to the bias source 
26 for applying a negative bias to the Faraday 
gauge 23, these ions O*, F* can be attracted 
toward the Faraday gauge 23, making it possible to 
more effectively clean the inner region of the ap- 

45 paratus. 

Let us describe more in detail the method of 
the present invention for cleaning the ion implanta- 
tion apparatus with reference to Figs. 2 and 3. In 
the first step, about 5 mA of the argon ion beam 24 

50 is emitted toward the wafer 22 held by the wafer 
holder 21, followed by introducing an oxygen gas 
through the gas inlet port 25 into the passageway 
of the argon ion beam 24. 

As a result, the oxygen gas collides against the 

55 argon ion beam 24 so as to be ionized. The ionised 
oxygen gas is attracted toward the Faraday gauge 
23 to which is applied a negative bias, with the 
result that the oxygen ions react with the stain 27 
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consisting mainly of carbon. The reaction product 
is discharged by means of, for example, a vacuum 
pump. 

The ion implantation apparatus was actually 
cleaned by the method described above, with the 5 
inner pressure of the apparatus maintained at about 
1 x 10 s Torn It was found possible to remove 
substantially completely the stain 27 attached to 
the Faraday gauge 23. When a negative bias of 
-1000 V was applied to the Faraday gauge 23, it w 
was found possible to promote the cleaning func- 
tion. 

In the embodiment described above, the argon 
ion beam 24 was used as the ion beam. However, 
it is also possible to use other ion beams such as a 15 
neon ion beam or a xenon ion beam in place of the 
argon ion beam 24. Further, it is possible to use 
O3, NF3, CF4, or C2F6 in place of O2 as a reactive 
gas introduced through the gas inlet port 25, with 
substantially the same effect. 20 

In the conventional manual cleaning operation, 
much time is required for dismantling and assem- 
bling the apparatus, with the result that about half a 
day is required for finishing the cleaning operation. 
In the present invention, however, the cleaning can 25 
be performed by simply introducing a reactive gas 
into the apparatus through a gas inlet port. Thus, 
the cleaning operation can be finished in about an 
hour, leading to a marked improvement in the 
through-put of the ion implantation apparatus. 30 



The method of cleaning an ion implantation 
apparatus according to claim 3, characterized 
in that said reactive gas is one of the gases 
selected from the group consisting of O2, O3, 
NF 3 , CF 3 and C2F6. 

The method of cleaning an ion implantation 
apparatus according to claim 3, characterized 
in that said stain consists mainly of carbon. 



Claims 



1. An ion implantation apparatus, comprising a 
sample holder (21) and a gauge (23) acting as 35 
a passageway of an ion beam running toward 

the sample, said gauge being provided with a 
gas inlet port (25) for introducing a reactive 
gas into the ion beam passageway. 

40 

2. The ion implantation apparatus according to 
claim 1 , characterized by further comprising a 
bias source (26) for applying voltage of a de- 
sired polarity to the gauge. 

45 

3. A method of cleaning an ion beam implantation 
apparatus, characterized in that a reactive gas 
is introduced into an ion beam passageway 
during the ion beam irradiation so as to 
achieve collision between the ion beam and 50 
the reactive gas and, thus, to ionize the reac- 
tive gas, the ionized reactive gas serving to 
remove a stain attached to the ion implantation 
apparatus. 

55 

4. The method of cleaning an ion implantation 
apparatus according to claim 3, characterized 
in that said ion beam is an argon ion beam. 
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